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PROBLEM TO BE SOLVED: To reduce reflected 
waves from an obstructing object and prevent a state 
being out of measurement for temperature 
measurement without a horn diameter enlarged and 
acoustic wave frequency raised for high-temperature 
gas by acoustic velocity. 

SOLUTION: A pair of acoustic sensors 18 are placed 
at a measuring place in a furnace 1 and a phase 
controller 8, that delays the phase of an acoustic 
wave at the horn center inside a horn that transmits 
acoustic waves for arbitrarily changing the phase of 
an emitted acoustic wave. A method which acoustic 
lens and the inside of the horn are made a multiplex 
tube structure and acoustic transmitter are placed in 
each tube, is effective for the phase controller 8. 
When the phase controller 8 is placed, the acoustic 
wave inside the horn in a horn outlet is delayed with 
respect to one outer of the horn in phase and the 
acoustic wave emitted from the horn has rectilinear 
advancing property and reduces the reflected waves from the obstructing objects to prevent 
a state in which measurement is disabled, without enlarging the horn bore and increasing the 
acoustic wave frequency. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Install a sound dispatch means in one side of the side attachment wall surrounding the atmosphere which 
measures temperature, and a sound reception means is installed in another side of said side attachment wall. In the 
sound type elevated-temperature gas thermometer which measures the propagation time of the acoustic wave between 
said sound dispatch means and said sound reception means, and is converted into the temperature of said atmosphere 
The sound type elevated-temperature gas thermometer characterized by having a phase adjustment means to adjust the 
phase of the acoustic wave which said sound dispatch means emits to the interior of the acoustic wave means of 
communication which connects the hole opened in said sound dispatch means and said side attachment wall. 
[Claim 2] Said phase adjustment means is a sound type elevated-temperature gas thermometer according to claim 1 
which adjusts and becomes so that it may consist of an acoustic lens of structure on which two or more corrugated plates 
were put and the phase of the acoustic wave of the outlet section of said acoustic wave means of communication may 
become flat about the die length of said acoustic lens. 

[Claim 3] The sound type elevated-temperature gas thermometer according to claim 1 which comes to have the phase 
control machine which controls the phase of the acoustic wave which makes the multiplet structure said acoustic wave 
means of communication, and installs a sound transmitter according to an individual for every passage of each acoustic 
wave, and each sound transmitter emits according to an individual. 

[Claim 4] Said acoustic wave means of communication is a sound type elevated-temperature gas thermometer according 
to claim 1, 2, or 3 which is either a horn or a waveguide. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a sound type elevated-temperature gas thermometer, and relates to the 
sound type thermometry equipment which measures the acoustic velocity of elevated-temperature gas like an industrial 
boiler, and searches for temperature especially. 
[0002] 

[Description of the Prior Art] There is a method of using that the acoustic velocity in a fluid changes with temperature 

[ of a fluid ] T (K) considering the inside of a duct as one of the approaches of measuring the temperature of flowing 

fluid. The acoustic velocity c in a fluid (m/s) is expressed like the degree type 1 . However, alpha in a formula is a 

constant decided by the presentation of gas. 

[0003] 

[Equation 1] 

c-a-Vf (1) 

[0004] When measuring the temperature of a fluid generally, a sound transmitter and an acoustic receiver are installed 
on both sides of a measured fluid, and the travelling period t in the meantime is measured. The propagation time t can be 
expressed with the degree type 2 at this time. L is the distance between a sound transmitter and an acoustic receiver, and 
it is necessary to measure it beforehand here. From this propagation time t, gas-temperature T is computable. 
[0005] 
[Equation 2] 

a-VT 

[0006] The acoustic sensor which has the function of a sound transmitter and a receiver is constituted from the horn for 
sending out a sound to measuring space efficiently, the waveguide which spreads in a hom the sound emitted from the 
sound transmitter, the waveguide for microphones which receives the sound of measuring space, and the acoustic 
receiver which changes the received sound into an electrical signal by the example of a gas thermometer based on this 
principle. 

[0007] In such an example, first, a signal is sent out to a relay from a wave generating controller, and the sound 
transmitter which emits an acoustic wave is switched. Then, after sending out the wave signal beforehand set up from 
the wave generating controller and amplifying with amplifier, it changes into a sound with a sound transmitter, and 
emits in a furnace. 

[0008] Signal processing is adopted, in order for the sound emitted from the sound transmitter to reach the location 
which was as overdue as the fixed propagation time in this example and to clarify the arrival time of this signal. As the 
technique of signal processing, there are a cross-correlation method, the matched filter method, etc. 
[0009] Any signal-processing approach is an approach of searching for the coincidence condition of a part of input 
signal and a dispatch signal one by one, and shows such a big value that whenever [ coincidence ] is high. The time of 
day when the acoustic wave reached can show maximum, and propagation time of day can be known by detecting the 
maximum of a signal-processing wave. Based on the propagation time of the acoustic wave for which it asked by the 
above-mentioned approach, gas temperature is computed with a temperature conversion vessel, and it displays with a 
drop. 

[0010] In the case of the above-mentioned approach, the acoustic wave is computing gas temperature including the path 
which passes a waveguide and a hom. Therefore, when the temperature in measuring space, a waveguide, or a hom 
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differs greatly, temperature of measuring space can measure with high precision. In such a case, the time amount to 
which an acoustic wave spreads the inside of a waveguide or a horn is amended. (Refer to JP,63-23 1 682,A) 
[0011] 

[Problem(s) to be Solved by the Invention] However, when the above-mentioned conventional technique was applied to 
the furnace which has an obstruction near the measurement path, the problem that it could not measure well arose. 
When obstructions, such as a wall, are near the measurement path, the acoustic wave which progressed in the direction 
of an obstruction reflects on an obstruction front face, and reaches a microphone. 

[0012] When a reflected wave (echo) laps to a dispatch signal and the input signal at this time carries out signal 
processing currently used conventionally to such a signal, it becomes impossible for the location of a peak to measure 
gas temperature well unlike the arrival time of an acoustic wave therefore. This reflected wave is a phenomenon 
produced in order to spread to the sense whose acoustic wave is a horn, even if it not only spreads at the front, but goes 
to a perimeter. This property becomes remarkable especially at an elevated-temperature place. 

[0013] Although the directional characteristics of the acoustic wave emitted from a horn are decided by the diameter of 
a horn mouth, and the wave length of sound, in the case of ordinary temperature, the sound to the direction of 45 
degrees is emitted only about 60 percent to a transverse plane, but has the property in which rectilinear-propagation 
nature is quite strong (a sound does not spread around). On the other hand, when measuring space becomes an elevated 
temperature, it has the property which does not almost have directivity (a sound spreads around). Therefore, when an 
obstruction is near the measurement path, a reflected wave arises and measurement becomes difficult. 
[0014] Although the above-mentioned problem can solve the diameter of a horn mouth by doubling, the magnitude of 
the hole usually opened in a side attachment wall has a limit, and it is not realistic. Moreover, although the frequency of 
the acoustic wave which will be measured and to carry out is solvable by the approach of making it high, since 
attenuation of the acoustic wave in the inside of gas will become large if the frequency of an acoustic wave is made 
high, it is [ a problem of an acoustic wave stopping reaching even to a microphone ] and is not realistic. 
[0015] The technical problem of this invention is preventing reducing the reflected wave from the obstruction which 
exists near the measurement path, and measurement becoming impossible by the reflected wave, without [ without it 
enlarges the diameter of a horn mouth in the thermometry of the elevated-temperature gas by acoustic velocity, and ] 
making the frequency of an acoustic wave high. 
[0016] 

[Means for Solving the Problem] The above-mentioned technical problem is solved by changing the phase of the 
acoustic wave emitted to measuring space to arbitration by the location. As an example, the method of forming the 
phase control machine which makes the phase of the acoustic wave of a horn core late in the interior of the horn which 
sends an acoustic wave is effective as a means for realizing in one horn. Moreover, the method of making the inside of 
an acoustic lens or a horn into multiplex tubing structure, and preparing a sound transmitter in each tubing as a phase 
control machine, is effective. 

[0017] That is, when a phase control machine is installed in the interior of a horn, the acoustic wave by which the 
acoustic wave in the horn outlet section is emitted from a horn by the phase of the acoustic wave of the horn inside 
becoming late to the horn periphery section comes to have rectilinear-propagation nature. 

[0018] Here, it refers to the principle of this invention and a concrete equipment configuration is explained for it. First, 
the principle of a sound type thermometry is shown in drawing 3 . When measuring the temperature of a fluid generally, 
as shown in drawing 3 , on both sides of a measured fluid, the sound transmitter 3 and an acoustic receiver 4 are 
installed, and the travelling period t in the meantime is measured. At this time, the propagation time t can be expressed 
with a formula 2 as above-mentioned. 

[0019] The example of reference of a gas thermometer based on this principle is shown in drawing 4 . This example 
shows the example which used two acoustic sensors which have the function of a sound transmitter and a receiver. The 
acoustic sensor consists of the horn 20 for sending out a sound to measuring space efficiently, a waveguide 2 which 
spreads the sound emitted from the sound transmitter 3 in a horn 20, a waveguide 21 for microphones which receives 
the sound of measuring space, and an acoustic receiver 4 which changes the received sound into an electrical signal. 
[0020] Moreover, when dust etc. is floating all over measuring space and deposition of dust etc. is in a horn, the nozzle 
22 for dust removal is installed and the method of removing dust by spouting air from this is adopted. 
[0021] First, the flow of the gas-temperature measurement by this example of reference sends out a signal to relay 10 
from the wave generating controller 5, and switches the sound transmitter 3 which emits an acoustic wave. Then, after 
sending out the wave signal beforehand set up from the wave generating controller 5 and amplifying with amplifier 6, it 
changes into a sound with the sound transmitter 3, and emits in a furnace. In the wave generating controller 5, a trigger 
signal is sent out to the sound recorder 14 at the same time it sent out the wave signal. 
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[0022] The sound recorder 14 begins to record the signal from an acoustic receiver 4 at the same time it receives the 
above-mentioned trigger signal. After amplifying the signal received with the acoustic receiver 4 with amplifier 1 1, it is 
recorded with the sound recorder 14. The propagation time is computed with the signal-processing vessel 15 based on 
the recorded signal. 

[0023] As an example, an example of the recorded input signal is shown in drawing 5 . A recording start time-of-day (t= 
0) point is the time of day when the sound transmitter sent the acoustic wave, t - it turns out that the sound emitted from 
the sound transmitter has reached the location which was overdue about one. Signal processing is adopted in order to 
clarify the arrival time of this signal. As the technique of signal processing, there are a cross-correlation method, the 
matched filter method, etc. 

[0024] This signal-processing result is shown in the lower berth of drawing 5 . Any signal-processing approach is an 
approach of searching for the coincidence condition of a part of input signal and a dispatch signal one by one, and 
shows such a big value that whenever [ coincidence ] is high. If drawing is seen, the time of day when the acoustic wave 
reached shows maximum, and propagation time of day can be known by detecting the maximum of a signal-processing 
wave. Based on the propagation time of the acoustic wave for which it asked by the above-mentioned approach, gas 
temperature is computed with the temperature conversion vessel 25, and it displays with a drop 16. 
[0025] In the case of the above-mentioned approach, the acoustic wave is computing gas temperature including the path 
which passes a waveguide and a horn. Therefore, when the temperature in measuring space, a waveguide, or a horn 
differs greatly, temperature of measuring space can measure with high precision. In such a case, the time amount to 
which an acoustic wave spreads the inside of a waveguide or a horn by the following approach is amended. 
[0026] Left-hand side of two acoustic sensors shown in drawing 4 is set to a, and right-hand side is set to b. First, an 
acoustic wave is sent from sound transmitter 3a of a sensor 1 by switching a relay, two acoustic receivers 4a and 4b 
receive, and the propagation time tdl from sound transmitter 3a to acoustic receiver 4a and the propagation time tl from 
sound transmitter 3a to acoustic receiver 4b are found. 

[0027] Next, switch a relay and an acoustic wave is sent from sound transmitter 3b of a sensor 2. Both the acoustic 
receivers 4a and 4b receive, and the propagation time t2 from sound transmitter 3b to acoustic receiver 4a and the 
propagation time td2 from sound transmitter 3b to acoustic receiver 4b are found. The propagation time t of measuring 
space can be computed from the following type 3, and it can ask for the gas temperature of the measuring space which is 
not influenced by the gas temperature of a waveguide or a horn by converting this t into gas temperature. 
;0028] 
"Equation 3] 

t= ((t,+ t 2 ) - <t dl +t d2 )) /2 (3) 

[0029] Moreover, as shown in drawing 6 , the thermometry using this acoustic wave arranges two or more acoustic 
sensors 18 (sensor which combines a sound transmitter and a receiver) around a duct 19, and has the features that 
temperature distribution can be set up using the technique of CT (Computed Tomography). 
[0030] By the way, when it applies to the furnace which has an obstruction near the measurement path as shows the 
technique of the above-mentioned example of reference to drawing 7 , the problem that it cannot measure well arises. 
Like drawin g 7 , when obstructions, such as a wall, are near the measurement path, the acoustic wave which progressed 
in the direction of an obstruction reflects on an obstruction front face, turns into a reflected wave (echo), and a 
microphone is reached. 

[003 1] The example of the input signal at this time is shown in drawing 8 . As for an input signal, it turns out to a 
dispatch signal that the reflected wave (echo) has lapped. Although the result of having carried out signal processing 
currently used in the above-mentioned example of reference is shown in the lower berth of drawing 7 to such a signal, it 
turns out that the location of a peak differs from the arrival time of an acoustic wave. It becomes impossible therefore, to 
measure gas temperature well. 

[0032] This reflected wave is a phenomenon produced in order to spread to the sense whose acoustic wave is a horn, 
even if it not only spreads at the front, but goes to a perimeter. This property becomes remarkable especially at an 
elevated-temperature place. The directional characteristics of an acoustic wave are decided by the diameter of a horn 
mouth and the wave length of sound which emit a sound. When measuring the gas temperature in a duct generally, a 
hole with a diameter of about 100mm is opened in a side attachment wall, and it measures through the hole using a 
several kHz acoustic wave. 

[0033] At this time, the directional characteristics of the acoustic wave emitted from a horn are shown in drawing 9 . 
The case where the ratio of wavelength and the diameter of a hom is from 1 .0 to 4,2 is graph-ized. The include angle (a 
transverse plane is 90 degrees) was taken along the axis of abscissa, and the ratio to front sound pressure is taken along 
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the axis of ordinate. 

[0034] In the case of ordinary temperature, acoustic velocity is about 340 m/s and the wavelength of a 4kHz acoustic 
wave is 0.085m. At this time, a ratio with a diameter of 0.1mm which is the horn which an acoustic wave emits is set to 
0.85. When drawing is seen, it turns out that the sound to a direction is emitted only about 60 percent to a transverse 
plane 45 degrees, but it has the property in which rectilinear-propagation nature is quite strong (a sound does not spread 
around). 

[0035] On the other hand, when measuring space becomes an elevated temperature, a situation changes. For example, in 
the case of 1000-degree C gas temperature, acoustic velocity becomes about 700 m/s extent, and the wavelength of 
4kHz is set to 0. 1 8m. At this time, it turns out that it has the property which the ratio with a horn diameter is set to 1 .8, 
and does not almost have directivity from drawing (a sound spreads around). Therefore, when an obstruction is near the 
measurement path, a reflected wave arises and measurement becomes difficult. 

[0036] Although the above-mentioned problem can solve the diameter of a horn mouth by doubling, the magnitude of 
the hole usually opened in a side attachment wall has a limit, and it is not realistic. Moreover, although the frequency of 
the acoustic wave which will be measured and to carry out is solvable by the approach of making it high, since 
attenuation of the acoustic wave in the inside of gas will become large if the frequency of an acoustic wave is made 
high, it is [ a problem of an acoustic wave stopping reaching even to a microphone ] and is not realistic. 
[0037] Then, when phase-control means, such as an approach of making the inside of an acoustic lens or a horn into 
multiplex tubing structure, and preparing a sound transmitter in the interior of the horn which send an acoustic wave at 
each tubing in order to make the phase of the acoustic wave of a horn core late, be provide, the acoustic wave by which 
the acoustic wave in the horn outlet section be emit from a horn by the phase of the acoustic wave of the horn inside 
becoming late to the horn periphery section come to have rectilinear-propagation nature. 

[0038] The relation between the delay condition of the phase in the horn outlet section and directional characteristics is 
shown in drawing 10 . Like drawing 9 , drawing 10 took the include angle (a transverse plane is 90 degrees) along the 
axis of abscissa, and has taken the ratio to front sound pressure along the axis of ordinate. A and B are shown as a 
condition of the phase near the horn. The broken line shows the location in phase to the lower berth in drawing 10 . 
[0039] A is in the usual condition which nothing puts in in a horn, and the direction of the acoustic wave by which the 
broken line which shows a location in phase passes the inside of a horn is in the condition of having projected on the 
outside of a horn. This is because propagation distance becomes short from the acoustic wave by which the acoustic 
wave which passes the inside of a horn passes through the outside of a horn. Such in a phase condition, as directional 
characteristics are shown in a drawing Nakagami stage, the acoustic wave emitted from a horn shows the property near 
indirectivity. 

[0040] B is the case where it adjusts so that an acoustic lens etc. may be used and the phase of an acoustic wave may be 
arranged in the horn outlet section. In this case, although based also on the relation between the diameter of a horn, and 
wavelength, if the ratio of the diameter of a horn and wavelength is made or less into one, as shown in a drawing 
Nakagami stage, the rectilinear-propagation nature of the acoustic wave emitted from a horn will become strong. 
[0041 ] As an approach of delaying the phase of the acoustic wave which passes through the interior of a horn as 
mentioned above, the acoustic lens of the structure shown in drawing 1 1 can be considered. This piles up a corrugated 
plate. Compared with the case where it goes straight on, propagation distance becomes long, and the acoustic wave 
which passes through between a corrugated plate and corrugated plates will be in a phase as a result, in order to spread 
in accordance with the configuration of a corrugated plate. 

[0042] Moreover, a horn can be made into multiplex tubing structure and the phase of the acoustic wave which passes 
through the interior of a horn can be delayed by controlling the phase of the acoustic wave which passes inside tubing, 
and the acoustic wave which passes through an outside. An example is shown in drawing 12 . The interior of a horn was 
made into the 4-fold volume by a diagram, and the sound transmitter is attached in each tubing. And the phase of tubing 
by the side of a location is delayable by controlling the acoustic wave signal sent out to each sound transmitter by the 
phase control machine. 

[0043] The reflected wave contained in the signal received with a receiver because the acoustic wave emitted from a 
horn has rectilinear-propagation nature becomes weak. Although an example is shown in drawing 13 , it turns out that a 
reflected wave (echo) becomes small and carrying out mistaken detection also in the wave after signal processing is lost. 

[0044] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. Drawin g 1 is the example to which the magnitude of a furnace installed the sound type gas thermometer in the 
industrial use furnace 1 with a width of face [ of 5m ], and a depth of 3m. The acoustic sensor 18 of a pair is installed in 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/26/2004 



Page 5 of 6 



the location of 10m of upper parts of a burner 7. Furthermore, it has the phase control machine 8 and drop 9 for 
controlling the phase of an acoustic wave within an acoustic sensor 18. 

[0045] The detail structure of the sound transmitter-receiver installed in drawing 2 is shown. It consists of an acoustic 
lens 26 which installed the loudspeaker 3 (output 50w) which sends an acoustic wave, and the sound which sent from 
the loudspeaker in the interior of the hom 20 (aperture of 100mm, die length of 100mm) for telling into a furnace, and a 
horn, a waveguide 21 (diameter of 20mm) for microphones inserted into the horn, and a microphone 4 (dynamic 
microphone) installed in the end of the waveguide for microphones. 

[0046] The structure of the acoustic lens 26 installed in the hom 20 is explained. In this measurement, the temperature 
of measuring space is 800-1000 degrees C, and is using the 4kHz acoustic wave in consideration of the noise of 
measuring space, the attenuation situation of an acoustic wave, etc. Then, the directional characteristics at the time of 
using a horn [ usually / (close / of an acoustic lens / is not in the interior) ] with a diameter of 100mm are as being 
shown in drawing 10 . 90 percent of the acoustic wave which a transverse plane emits also to a direction 45 degrees to a 
transverse plane is emitted, and it turns out that it is close to indirectivity. 

[0047] In this case, since a side attachment wall is rightward to the path which it is going to measure, the reflected wave 
from here poses a problem. If the loudness level in the point which was lm away from the horn when the damping 
property of the acoustic wave in a furnace was set to 0.7 (attenuation rate with a propagation distance of lm) is set to I, 
the amplitude of a direct wave will be set to 0. 17x1. 

[0048] On the other hand, the amplitude of a reflected wave is set to 0.13x0.9x1=0.12x1, and it turns out that there is 
almost no difference of the amplitude with a rectilinear-propagation wave. Therefore, in a propagation path, since both 
difference is 0.83m, it is behind about 1 16ms and a reflected wave reaches. Although this situation is shown in drawing, 
when time amount detection by signal processing for propagation detection is performed, it turns out that the reflected 
wave side is detected. 

[0049] Then, in order to reduce the emission acoustic wave to a direction 45 degrees, the acoustic lens was installed in 
the horn. In order to arrange the phase in the horn outlet section, it is necessary to generate phase lag equivalent to the 
propagation distance of about 14mm in the interior of a horn. So, with this operation gestalt, as shown in drawing, the 
corrugated plate which incurvated 45 degrees is installed at intervals of 5mm as an acoustic lens. Thickness of an 
acoustic lens was set to 35mm so that an acoustic wave might serve as a time lag equivalent to 14mm in the interior of a 
horn. 

[0050] The directional characteristics at the time of installing this acoustic lens are as having been shown in B of 
drawing 10 . This shows that the emission acoustic wave to the direction of 45 degrees can be reduced to 0.60 to a 
transverse plane. Consequently, the amplitude of the reflected wave contained in the signal received with the receiver of 
opposite is set to 0.13x0.60x1=0.08x1, and turns into amplitude below one half of a rectilinear-propagation wave. It turns 
out that detection of the propagation time has been performed, without being barred by the reflected wave so that the 
wave after an input signal and signal processing for the propagation times may show as shown in drawing 13 . 
[005 1 ] Next, other operation gestalten of this invention are shown in drawing 12 . A horn 30 is used as four detonators 
and the sound transmitter 32 according to individual is attached to each tubing through amplifier 3 1 . Moreover, the 
acoustic wave signal sent to a sound transmitter has the composition that the phase of the acoustic wave emitted from 
the interior of a horn and the phase of the acoustic wave emitted from the horn outside are changeable into arbitration by 
controlling by the phase control machine 33. 

[0052] In the case of this structure, the directivity of the acoustic wave emitted according to a situation is changeable. 
For example, when measuring the gas temperature of an a large number path as shown in drawing 6 , it is necessary to 
send an acoustic wave in the direction of plurality from one sound transmitter. In this case, when sending an acoustic 
wave to a front receiver, rectilinear-propagation directivity can be given by delaying the phase of the acoustic wave 
emitted from the inside. On the other hand, when sending an acoustic wave to the receiver of a side face, a non- 
directional characteristic can be given by making the same the phase of the acoustic wave emitted from the inside, and 
the acoustic wave emitted from an outside. 

[0053] The operation gestalt of further others of this invention is shown in drawing 14 . Two or more homs 35 were 
installed in the side attachment wall 36, and the sound transmitter 37 according to individual is attached in each hom. 
The acoustic wave signal sent to a sound transmitter has composition controllable by the phase control machine 38. In 
this case, by adjusting the phase of the acoustic wave emitted from each horn, the directional characteristics emitted to 
measuring space can be changed, and there is effectiveness equivalent to said operation gestalt of this invention. 
[0054] When using this invention for gas-temperature measurement of the ambient atmosphere in which high- 
concentration dust, such as a coal fired boiler, and an incinerator or a gasifier, exists, the problem that dust adheres or 
deposits on an acoustic lens occurs. Drawing 15 shows the example in the case of applying this invention to gas- 
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temperature measurement in case the dust of such high concentration exists. 

[0055] It consists of a dust removal nozzle 42 for removing the dust adhered / deposited into acoustic lens 41 part 
installed in the interior of a hom 40, and a dust antisticking nozzle 43 which prevents that the dust blown away by the 
nozzle 42 deposits on the horn lower part, and is. By considering as such a configuration, even if it is the case that dust 
concentration is high, this invention is applicable. 
[0056] 

[Effect of the Invention] Since the reflected wave from the obstruction which exists near the measurement path can be 
reduced in the thermometry by the acoustic velocity of elevated-temperature gas according to this invention an above- 
mentioned passage, without [ without it enlarges the diameter of a horn mouth, and ] enlarging the frequency of an 
acoustic wave, it is effective in the ability to prevent that measurement becomes impossible by the reflected wave. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 9] 
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[Drawing 11] 
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[Drawing 13] 
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[Drawing 14] 
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[Drawing 15] 
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